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(54) System for three-dimensional imaging of an internal organ or body structure 



(57) A system for 3-dimensional imaging of an inter- 
nal organ (12) or body structure of a patient (6), com- 
prising an ultrasound probe (10), equipped with 
localization sensors (14) intended for application to the 
exterior of the patient, in order to generate an ultrasono- 
graph of the organ or body structure. A localization unit 
(16) is arranged to determine the position of the probe 
in relation to a reference (2, 4), and an image genera- 
tion unit (18) is arranged to generate a three-dimen- 
sional image of the organ from a plurality of 
ultrasonographs taken with the probe in different posi- 
tions and from associated inforrnation from the localiza- 
tion unit on the probers position. At least one moveable 
reference sensor (4) is devised to be placed in a fixed 
position in relation to the said organ or body structure to 
be visualized in order to form the said reference. 
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detail of the three-dimensional image obtained. 
[0024] Since a detailed three-dimensional image of 
the heart can be obtained quickly and simply in this way, 
direct study of e.g. the. movements of heart. valves,, and 
simple introduction of e.g. catheters for imaging, abia- s 
tion, pressure measurement etc. become possible, and 
the catheters can be advanced to the exact position 
desired with no need to move the reference catheter 
and no need for fluoroscopic imaging. 
[0025] The invention has been described above as io 
prirharily applied to the heart, but the system according 
to the invention can obviously be used for obtaining 
images of any internal organ or body structure^ includ- 
ing e.g. blood vessels, various abdominal organs etc. 

75 

Claims 

1 . A system for three-dimensional imaging of an inter- 
nal organ (12). or body structure of patient (6),. com- 
prising an ultrasound probe (10) equipped with 20 
localization sensors (14).. intended for application to 
the exterior of the patient in order to generate an 
ultrasonograph of the organ (12) or body structure, 
a localization unit (16) arranged to determine the 
position of the probe relative to a reference (2. 4) 2S 
and an image generating unit (1 8) arranged to gen- 
erate a three-dimensional image of the organ frorh 
a plurality of ultrasonographs captured with the 
probe in different positions and ifrom associated 
information from the localization unit on the position 30 . 
of the probe, characterized in that at least one 
moveable reference sensor (4) is devised tp be 
placed in a fixed position in relation to the said 
organ (12) or body structure to be visualized so as 
to forrh the said reference. 35 

• 2. The system according to claim 1, characterized in 
that the reference sensor (4) is mounted on a refer- 
ence catheter (2) intended for Insertion to a fixed 
position in the organ (12) or body structure to be 40 
visualized. 

3. The systerri according to claim 1 or 2. character- 
ized in that the probe (10) is equipped with at jeast 
three separate localization sensors (1 4). 4s 

4.. The system according to any of claims 1 -3, charac- 
. terized: in that the localization sensors (14) are 
arranged on tfie probe (10) in an essentially straight 
line that, when the probe Is applied to the patient so 
(6), is mainly perpendicular to the probe's contact 
surface with the patient. 

5. The system according to claim 4. characterized in 
that tour separate reference sensors (14) are 55 
arranged on the reference catheter (2). 

6. The system according to any of the preceding 



dairns. characterized in that each reference and 
bcalization sensor (4, 14) has an ultrasound trans- 
ceiveir. and. the localization unit (16) is arranged to 
determine the position of the probe (10), in relation 
to the reference sensor(s), from signals from the 
reference and localization sensors. 

7. The system according to any of the previous claims, 
characterized in that the localization unit (16) is 
also arranged to determine the aiming direction and 
rotational position of the probe (10). in addition to its 

. position, from signals from the reference and local^ 
ization sensors (4, 1.4). 

8. The system accordingto any of the previous clainrs, 
characterized in that image storage means (20) 
are arranged for storing the three-dimensional 
image of ttie organ (12). 

9. The system according to claim 8, characterized in 
that . an ECG device (22) is arrangied to trigger, tfie 
image generating unit (18) and the said image stor- 
age means (20) for storing images from ult-asono- 
graph^ taken at a specific point in the heart cycle. 
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